Previous research has shown that the effects of natural shocks on household migration decisions may go in different directions. This paper explores the impact of natural shocks (self-reported) on the migration of members of Kyrgyz rural households. Employing a panel dataset from the Life in Kyrgyzstan Survey (2010)(2011)(2012)(2013) we show that out of five studied shocks only droughts and floods negatively affect migration, while other shocks (cold winters, earthquakes and landslides) on average do not lead to any statistically significant change in migration. However, available migration networks, household financial capacity and involvement in agriculture are sources of differential impacts. Exploring the means of migration funding, we find that both liquidity and borrowing constraints are important for the poorest households. Help from friends and relatives for financing migration, if it comes, is sourced to rich households.
Introduction
Households may face different external shocks (natural, technogenic, anthropogenic, etc.) affecting them through diverse mechanisms: reduced incomes, destruction of assets, price changes, etc. Shocks may also have a different scope: idiosyncratic -affecting single households -or aggregate -affecting the community as a whole. In developed countries, households are able to prevent or overcome the adverse consequences of shocks through systems of social support, credit and insurance markets.
Options for households in developing countries, where such systems are not or only partly available, are different. Moreover, the less households invest in technology, the more they The migration of household members is one of several ways to cope with risk. The new economics of labour migration (NELM) [Stark, Bloom 1985] suggest that a household might send migrants to insure against income shocks while facing insurance and borrowing constraints.
The NELM literature mostly describes permanent migration and looks at remittance flows to support the theory. In the modern world, international migration shifts from permanent to temporary and circular forms. Hence, migration can also work as an ex-post coping strategy when economic conditions at home have deteriorated due to a shock. Migration can also be viewed as a cooperative strategy if other households provide help for financing migration.
However, migration is costly, and it may not be feasible for affected households if their assets have been damaged. For an aggregate shock, borrowing funds to finance migration may also become impossible. Finally, in some cases, migration may become a less attractive option if there is a need to use labour at home. Thus, the effect of a natural shock on migration participation is an empirical question and is the result of an interplay of multiple mechanisms. This paper explores the effects of natural shocks on migration in the Kyrgyz Republic, where households face income fluctuations due to natural factors. Using Life in Kyrgyzstan panel data 3 (waves 2010-2013), we investigate if there are any effects of natural disasters, such as droughts, floods, cold winters, landslides and earthquakes, on migration participation by Kyrgyz rural household members. We use self-reported shocks aggregated at the community level 4 as shock measures and find either negative or insignificant effects of the shocks on migration participation. Further, we try to uncover the mechanisms through which natural shocks affect households. To explore these mechanisms we add to the regressions interactions of shocks with household and community characteristics which reflect household wealth, involvement in agriculture and the availability of migration networks.
We find little evidence that households more involved in agriculture (and possibly suffering more losses from climate variation) send more migrants in response to shocks. Changing productivity in agriculture does not seem to be an important push factor for migration. Droughts seem to be the only exception. Migration networks are an important condition for rural residents responding to shock with more migration in response to non-climatic shocks: earthquakes and landslides. This might indicate that for climatic shocks households use migration as an ex-ante strategy, while for less anticipated events they use migration ex-post if they are part of a migration network. Finally, we find evidence for financial constraints which restrain households from using migration as a coping strategy. While migration reduces for the poorest it increases for the wealthier.
To explore whether financial constraints are constraints of liquidity or borrowing (or both), we inspect migration participation by source of funding. We find that both types of constraints are active. More interestingly, not only are constraints of liquidity less binding for wealthier households but also borrowing constraints as rich households tend to increase migration financed by friends and relatives in response to shocks. This finding sheds light on how social networks operate in Kyrgyz society. Unlike their poorer counterparts, richer households have better developed connections which help them in case of trouble, suggesting some risk-sharing within their network.
This paper contributes to the growing literature on the impact of climate variability on international migration. Even though there are a large number of studies investigating how 3 4 Communities in rural areas are the so-called population points, which were the primary sampling units of the survey environmental events affect migration, our paper is one of few that compares the effects of several different natural shocks. This paper is also related to research on coping strategies of households as it questions whether migration is used as an ex-post coping strategy by Kyrgyz households. Finally, our results are in line with research on inter-household risk-sharing arrangements.
The rest of the paper is organized as follows: after a description of the current views on how natural shocks affect migration participation, our dataset is presented. This is followed by a discussion of the empirical strategy and a presentation of the statistical estimations. In the conclusion, we summarize our findings.
How natural shocks affect migration participation
In the face of climate change, research has been paying more attention to the possible effects of natural disasters on human migration. The most general results on effects of climatic factors on long-term migration using macro data can be found in [Beine, Parsons 2015] and its extensions It is, therefore, not surprising that case studies of different countries and events report such diversity in their results. Examples can be found of positive, negative or no effect of natural shocks on internal and international migration 5 . These results depend on the country context, nature, the strength and abruptness of the shock as well as the on duration and directions of the migration streams which are studied. Micro-level research provides more flexibility in defining migration type (both in terms of duration and destination) and enables researchers to explore the variability of the effects of shocks arising from variation in household characteristics such as income and wealth, pre-shock economic activities and access to migration networks.
Natural shocks have diverse effects on households. A shock can alter incentives for labour migration through changing income at home. This may happen through local labour market wages, employment opportunities and through productivity in domestic production (as a result of destroyed capital or a change in labour efficiency). A shock can also push up costs of living by increasing prices and damaging the infrastructure. Massive damage due to a shock may put a household in need of investment to recover from the losses, and migration could provide funds for such investments. Finally, migration may become less feasible due to loss of income and assets or the borrowing opportunities needed to finance migration.
The literature reports that negative shocks of a different nature may have the opposite impact on the migration decision even within the same community as they awaken different mechanisms.
Halliday (2006) shows that the loss of livestock and harvests had a positive effect on migration participation and remittance receipts by households in El Salvador, while an earthquake had a negative effect on migration. The author explains the observed negative effect of the earthquake on migration by the "preference to retain labor at home". As a result of the shock, the marginal productivity of labour from domestic production changed, making migration relatively less profitable [Halliday 2006 , Halliday 2008 . Another possible mechanism is the need to ensure a minimum level of yield, which requires large labour resources in case of negative productivity shocks [Halliday 2012 ]. Exploring the same case of the earthquake in El Salvador, Yang [2008] attributes the negative effect to financial constraints which arise if a shock strikes the whole community and does not arise if a single household if affected. Households are unable to get support for financing migration when the whole network experiences a shock. Thus, Yang makes a distinction between the effects from idiosyncratic and aggregate shocks.
Another possible distinction can be made between anticipated and unanticipated natural disasters. For anticipated disasters, a migration strategy could have been used ex-ante to insure against possible losses. It has been shown that variability in natural conditions is an important migration push factor [Dillon et al. 2011; Bohra-Mishra et al. 2014 ]. In the case of unanticipated shocks, the immediate migration response could be much more intensive.
The context of Kyrgyzstan

Economic situation
Kyrgyzstan is a predominantly mountainous country in Central Asia with considerable variation in climatic and socio-demographic conditions across the country. The agricultural sector plays significant role in the Kyrgyz economy (21% and 17% of GDP in 2009 and 2013, respectively), with almost equal contributions from cattle production and farming. About 30% of the employment is agricultural while about 65% of population live in rural areas. Arable lands occupy 7% of the country's territory, of which 85% are pastures. Crop production, which was less important than cattle production in the Soviet period, became one of the main sources of economic growth from 1994 to the early 2000s. This included both the enhancement of Kyrgyzstan's own food production and the fodder base for livestock. In contrast to the Soviet period, when Kyrgyzstan was the main producer of wool, at present, the breeding of dairy cows and horses predominates. A large number of households in the country maintain a small number of livestock.
As a result of the reforms enacted in the 1990s, 90% of agricultural land is privately owned.
About 85% of all farms are small farms up to 1 hectare, while the largest share of cultivated land (40%) is occupied by farms from 1 to 10 hectares. Having their own agricultural production allows many households to survive, but it is not always effective and is more exposed to natural risks. Smaller farms use fewer fertilizers, less crop rotation and costly irrigation systems There is a certain difficulty to determine a household in the panel dataset. A household is a dynamic structure, family composition changes, children leave the parental home and create their own families. We choose to attribute to an individual the characteristics of the person's current household (or previous period's characteristics of the current household). Thus, we assume that household members make their decisions based on their current household characteristics.
Descriptive statistics
Our main variable of interest is individual migration. We define several versions of this variable.
We consider international migration, internal migration and any migration that combines the two. These indicators are created from questions on absent household members and relocation experiences during the previous 12 months for members present in the household. We consider only those individuals who have left the household for work purposes to be migrants. Individuals who are or were absent from the household for other reasons are excluded from the analysis and their households are considered non-migrant households.
For a subsample of migrants now abroad (this group comprises about 75% of all migrants), a survey question queries their sources of funding for going abroad 7 . We can distinguish three groups of sources: the household's own funds (the sale of a house, the sale of land, the sale of other assets, savings), help or an informal loan from friends and relatives (assistance from family members abroad, assistance from family members in Kyrgyzstan, loan from relatives, loan from friends), and formal loans (loan from banks, financial institutions or moneylenders). Table 1 presents migration participation by individuals in Kyrgyzstan for 2010-2013. During this time, international migration is much more common than internal. Nearly every 10 th rural resident from 17 to 65 has worked abroad in the previous 12 months. These are low-bound estimates of migration from the Kyrgyz Republic as they do not capture the migration of whole families. The most common source of funding is one's own funds which is used by 56% of migrants. Help from friends and relatives is less common (39% of migrants). Formal loans are the least popular source.
[ Table 1 ]
Several groups of factors can be expected to affect individual migration decisions. These are individual, household and community characteristics. At the individual level we control for the individual's age, educational attainment, gender, marital status, ethnicity and relation to the household head. Further, we consider household demographic characteristics: the size and agegender structure as well as the age and education of the household head. It is also important to account for a wide range of characteristics of pre-shock wealth and economic activities:
household per capita income 8 and income composition, household per capita consumption and the share of consumption that is home-produced, asset index 9 , land owned, land cultivated, and the market value of livestock owned. Finally, the community level is also important. Apart from location and community size, we need to proxy the migration networks available for community members. To do this, we account for the pre-shock share of migrant households in the 7 The question has been asked about the two oldest absent migrants. 8 All per capita variables are adjusted according to the OECD equivalence scale. 9 The asset index has been constructed using principle component analysis and includes the following household dwelling characteristics and assets: number of living rooms per household member, type of drinking water source, type of floor material, type of walls material, type of roof material, another house/apartment, garage, motocycle, car, refrigerator, gas stove, microwave air conditioner, washing machine, vacuum cleaner, sofa, bed, kitchen furniture, complete music system, video/DVD player, video camera, photo camera, personal computer/laptop, satellite dish, mobile phone, internet connection.
community. We also account for the major economic activity in the community and the major agricultural activity of its inhabitants. Table 2 compares characteristics of migrant and non-migrant households in the pooled sample.
The average migrant is 28 years old, 67% of them are men, and majority are of Kyrgyz and Uzbek ethnicities. Migrant households are larger, with a higher share of women and a lower share of children. Migrant households own and cultivate smaller land parcels but they own more livestock. They also have a lower share of income from the local labour market. There are no statistically significant differences between migrants and non-migrants in terms of household income and consumption, but migrants do have a lower asset index. Generally, migrants originate from larger settlements in the southern and western areas of Kyrgyzstan, with a higher share of households participating in migration.
[ Table 2 ]
The shock variables
One of serious methodological complications in the analysis of the effects of natural shocks on household behavior is the choice of reliable shock measures. In this paper we use a subjective measure -the self-reported experience of being affected by a shock -aggregated at the Using a subjective shock measure is useful for the level of disaggregation and the ability to easily control for several shocks at a time, which is important because some of the shocks might be correlated (e.g. floods and landslides or earthquake and landslides). The main disadvantage, however, is a non-random measurement error which varies with the exposure and vulnerability of the respondent to climatic shocks and many other personal characteristics (like age, educational attainment, psychological traits and other). This problem can be partly eliminated by properly conditioning on observed variables which explain climatic factor dependence (such as wealth and type of economic activities) and accounting for unobserved time-invariant heterogeneity.
Five different shocks are considered in our paper: drought; too much rain, or flooding; very cold winters; earthquakes; and landslides. The question used to measure the self-reported experience of being affected by a shock is formulated as follows:
"Now I would like to ask about shocks your household as a whole or any member faced in the last 12 months. During the last 12 months, has your household been affected by the following shocks?"
In 2012 and 2013, households could answer "yes" or "no". In 2011, households could indicate "yes, a little" or "yes, a lot" or "no". To provide consistency between survey rounds we aggregate the first two 2011 answers. Table 3 presents the proportions of rural households that experienced shocks among all households, migrant households and non-migrant households. There is considerable variation between the surveyed years. In all years except 2013, there are statistically significant differences in the responses of migrant and non-migrant households, although the sign (positive or negative) of difference varies. The strong unconditional correlation between shocks and migration status could have stemmed from systematic differences in shock exposure and applying migration as an ex-ante coping strategy. This does not seem to be the case in our data.
[ Table 3 ]
One possible check of the adequacy of shock question is the consistency between the answers of residents of the same community, as natural shocks usually strike the whole community. Figure   1 shows there is a large share of communities where no one reports experiencing specific shocks.
The remaining densities are concentrated below 20% and above 80%. Thus, there is very strong correlation between the individual answers and the community-level measures.
[ Figure 1 ]
Self-reported indicators are subject to measurement errors that might not be random. Thus, we might suspect that various household characteristics (e.g. economic activities, productivity, wealth, etc.) affect the participants' responses to this question.
The reported shock experience may not represent the strength of the shock objectively but rather the extent of exposure to the shock (the extent to which household members, assets and economic activities are situated in the area that could be affected by the shock) and the extent of vulnerability to the shock (the propensity of exposed elements to suffer adverse effects when impacted by hazard events [Cardona et al. 2012] ). Both exposure and vulnerability could be managed by various ex-ante strategies, for example, by relocating the household (or a part of the household) to less risky territories (or territories with uncorrelated risks), diversifying economic activities, investing in risk-mitigating production technologies. Therefore, we want to examine the extent to which observable household characteristics can predict a reported shock experience.
Unfortunately, we cannot investigate ho w time-variable unobserved characteristics affect the reported shocks, but if we do not find any correlation with observable characteristics it is more likely that such unobservable characteristics do not exist.
Reported shocks aggregated at the community level are often said to reduce the endogeneity problem. Still, community-level measures are not free from such concerns either, for several reasons: (1) Some of the risk-mitigating investments may be undertaken at the community level;
(2) households with similar characteristics may self-select into the same community; and (3) there might exist a number of community-level characteristics that directly affect the extent to which a community would suffer from a natural disaster, for instance, the level of trust and cooperation among residents or the quality of governance. Not all of these characteristics are time-invariant and are captured by fixed effects. Table 4 shows how household characteristics predict the experience of a shock at the household and the community level. Notably, we do not see any considerable differences in the predictability of shocks reported by households and shocks aggregated at the community level.
Very few of the household pre-shock economic characteristics (including migration) help to predict the experience of a shocks. Household head characteristics (age, education and ethnicity) do affect a shock experience in many cases (we observe that household heads have changed in a number of households). This might be a concern as the characteristics of household heads affect not only the reported shocks, which could have been a result of biased perceptions, but also the community-level shocks, which might indicate that the characteristics of household heads might be related to residing in a shock-exposed area.
[ Table 4 ]
To explore the effects that natural shocks exert on migration and to uncover the underlying mechanisms, we need to understand the channels through which those shocks affect households.
We expect natural shocks to damage various aspects of household wellbeing: assets, productive technology and associated incomes from home production, labour market opportunities, prices and exchange rate. Therefore, a set of regressions were run with various household outcomes 10 as dependent variables and natural shocks among the explanatory variables. We detected few statistically significant effects. There is a negative effect of droughts and floods on income from household enterprises and a respective negative effect on total income. For earthquakes, 10 All variables are measured in per capita terms adjusted for household size and age structure.
coefficients are negative as well, but not statistically significant. Money transfers from friends and relatives (both in Kyrgyzstan and abroad) respond significantly only to landslides. We find no statistically significant impact of shocks on household consumption. These results suggest that households are able to smooth their consumption even if income and its composition is affected by shocks.
[ Table 5 ]
Econometric specification
To investigate the effects of natural shocks on individual migration decisions, we estimated several model specifications. There might be persistent unobserved heterogeneity on the individual or household and community levels. A migration decision is affected by many unobserved characteristics which could be considered constant in the short-term and common for members of a single household. These are motivation and aspirations, risk attitudes, and cognitive and non-cognitive skills. Not accounting for this unobserved heterogeneity biases estimation results. Thus, we condition on unobserved heterogeneity at the household level. We estimate the following equation:
Mig it -the migration status of individual i in year t;
shock kht -the natural shock k experienced by household h in year t, k=1..K;
X sht-1 -household pre-shock characteristic, s = 1…S; some specifications would also include an interaction term of a certain household characteristic X sht-1 and a natural shock shock kht ;
Z it -individual characteristics;
u h -household effect;
Because our variables of interest are likely to have correlated effects at the community level, standard errors are clustered at the community level in all specifications.
To estimate model (1) we have to make an assumption about the individual effect, u h . The assumption of a random effects model, that unobserved heterogeneity is not correlated with our variable of interest (self-reported shock), seems too strong (consider, for example, the risk attitudes of household members). The fixed effects model does not assume exogeneity, however, by employing a fixed effects model we should take care of heterogeneity, which is likely to be an issue in our case.
We estimate equation (1) as a linear probability model (LPM) using ordinary least squares (OLS). Although the LPM might be biased and inconsistent unlike nonlinear models like probit or logit (Horrace and Oaxaca 2006), it was chosen because unobserved heterogeneity is more serious in our case. A possible alternative -a logistic regression with fixed effects would lead to losing a considerable part of the sample. Another concern in using LPM are possible negative predicted probability values, however LPM is able to accurately predict the probability for the values of variables close to the sample mean (Wooldridge 2010) 11 . Finally, LPM is inherently heteroskedastic, so we use cluster robust standard errors in all our estimates.
Similar to many other labour market outcomes, we can suspect state dependence in an individual decision to migrate (being a migrant today increases the probability of being a migrant tomorrow). Even in the case of circular migration where migrants incur fixed costs of each migration (buying tickets, looking for a job and accommodation, etc.), the overall costs will go down with their migration experience due to accumulating information and destination-specific human and social capital. Thus, the model of the migration decision may contain a dynamic component. Moreover, as suggested by the NELM approach, family experience is relevant for making individual decisions.
Controlling for the migration experience (individual or family) of previous periods in a household fixed effects model would break the exogeneity assumption due to the correlation between past experience and unobserved household effects. To avoid this problem, we estimate model (2) that controls for unobserved heterogeneity at a higher -community -level 12 :
Mig it -the migration status of individual i in year t; 11 As a robustness check, the calculations were replicated with a lo gistic model that did not introduce considerable changes in the results 12 We are not applying any method to solve the initial condition problem as our panel is too short. 
Results
Effects of shocks
Let us first look at the overall effect of shocks on international and internal migration. Table 6 presents estimation results for the pooled OLS model and models (1) and (2). Overall, we see strong and robust negative effects of the first two shocks -droughts and floods -on international migration. For internal migration, there are no statistically significant effects.
We controlled for a wide range of individual, household and community characteristics in the regressions. For the determinants of the migration decision other than shocks, we note the negative correlation between migration and the size of cultivated land (which to some extent can illustrate that agriculture and migration are alternative livelihood strategies).
It is also significant how migration participation in the community affects the migration decision.
Whereas more migration in a primary sampling unit (psu) correlates with a higher migration probability in the pooled OLS model, when variation in a separate community or household is concerned, more migration in a psu correlates with a lower migration probability for an individual. This probably illustrates a situation when "those who wanted to leave have already left" in high-migration communities.
[ Table 6 ]
Mechanisms behind the effects
As discussed earlier, the observed effects of natural shocks on migration result from the simultaneous effect of various pushing and restricting mechanisms which can compensate for each other. To uncover the underlying mechanisms, we add multiple interactions of shocks with various household characteristics to the basic specification. By interacting shock with a measure of involvement in agriculture (size of cultivated land 13 ), we test if being more exposed to a shock affecting agricultural productivity is a push-factor for migration. The financial constraint hypothesis is tested by interacting a shock with a measure of household welfare. Three different variables are applied: monetary income per capita, total consumption per capita and food consumption per capita. Each of these has a slightly different interpretation. Because liquid funds are needed to finance migration, monetary income seems to be a better measure to demonstrate liquidity constraint. Consumption and food consumption in particular seem to be more suitable characteristics to measure the quality of life for rural households with largely home-produced food and services. Finally, we interact a shock with a measure of the migration network -the pre-shock share of households participating in migration in a psu. This shows us whether a cost reduction with growing network size is an important push-factor for migration.
Let us discuss the results presented in Table 7 . Migrants' networks are important for migration responses to earthquakes (see Panel D Table 7 ) and landslides (see Panel E Table 7 ).
Communities with a high share of households participating in migration before the shock have a much stronger migration response to these shocks. We can hypothesize that networks are especially important for earthquakes and landslides because these shocks are more unpredictable, therefore households do not create migration networks to ensure against them in advance.
We expect that weather shocks, which affect agricultural productivity the most, would have stronger effects on households involved in agriculture. We find some evidence that the migration response to disasters depends on the extent households are involved in agriculture. The migration response to droughts -the shock that had the strongest negative effect on incomes from home production -is stronger for individuals whose households cultivate more land (see Panel A Table 7 ). There is also a significant interaction coefficient for cold winters (see Panel C Table 7) .
A relation between agricultural activities and migration response to shocks is not that strong.
That is likely to be explained by ex-ante adjustments to climatic shocks which affect agricultural 13 Other measures (share of income obtained from household agricultural enterprises in total income, livestock value, monetary value of income obtained from household agricultural enterprises) have been also checked but do not lead to any considerably different results productivity the most. Climatic variation is known ex-ante and households adjust their production technology to known risks and also try to diversify income.
For excessive rain and floods we find some, although weak, evidence of financial constraints for the affected ho useholds (see Panel B Table 7 ). There are positive and slightly significant interactions between shocks and household monetary income per capita and food consumption per capita in the model with community fixed effects (there might be not enough between-year variation of income within a household for significance in the household fixed effects model).
There is a positive interaction between cold winter shocks and per capita consumption (see Panel C Table 7 ). Finally, for landslides there is support for the financial constraint hypothesis as households with higher income respond to the shock with more migration (see Panel E Table 7 ).
An alternative interpretation of these findings could be that richer households suffer more losses from such shocks, therefore, their response is stronger. Although, this interpretation is not supported by the results in Table 4 which showed that shock reports cannot be predicted by wealth indicators. We find no evidence of financial constraints for earthquakes and droughts.
The mechanisms beyond the observed average effect of each shock are quite different. While exante adjustments may explain the variation in network and agriculture participation mechanisms, it is harder to explain how financial constraints operate. It remains puzzling why earthquakes and droughts do not give rise to financial constraints.
[ Table 7 ]
Financial constraint hypothesis
To explore the mechanism of financial constraints in more detail, additional regressions were estimated. For a subsample of migrants who are now abroad, we have information about their source of migration funding. As discussed, we aggregated the sources of funding into three groups: own funds, financial help of friends and relatives, and formal credit. The third group was excluded from analysis because of the lack of observations. We estimate models (1) and (2) with the binary dependent variable equal to 1 if a certain source was used and 0 if individual stayed at home for the whole year (return migrants are excluded from the analysis).
We are interested in the following questions. Table 8 presents the estimates of shock effects together with shock interactions with household welfare characteristics. Regarding question (1), on average we do not find that households replace one source of funding with another.
[ Table 8 ]
Regarding question (2), we find that a self-financed migration response to shock varies with household wealth for droughts and landslides. We interpret this finding as an indication of a liquidity constraint facing households. is less chance that a more diverse network would experience a universal shock, so rich households will have better borrowing opportunities. Moreover, as networks in Kyrgyzstan (as elsewhere) play an important role in migration participation, it is natural to assume that monetary help comes together with information that helps migrants to choose their destination and look for a job abroad.
Our exploration of sources for migration funding show that borrowing constraints rather than liquidity constraints underlie previously reported financial constraints. The question remains, however, as to why borrowing constraints do not arise in the case of earthquakes and droughts, unlike other shocks.
Conclusion
The literature reports that the effects of natural shocks on household migration decisions may go in different directions. A negative shock can be a push factor for migration when it suppresses economic incentives at home or creates a need to quickly recover damaged capital. A negative shock can also restrict migration as a result of liquidity or borrowing constraints that arise after the shock or if household has a preference to retain labour at home due to increased demand for workers in home production.
Our We also explored mechanisms behind individual reactions to shocks. We find that the migration response to shocks may depend on the availability of migration networks, household welfare and the involvement in agriculture. We also show that borrowing rather than liquidity constraints are mainly responsible for poor households being unable to use migration to cope with natural shocks ex-post. Help from friends and relatives to finance migration, if available, is sourced to wealthier households.
Our results demonstrate a unique set of mechanisms emerging as a result of each natural shock.
This suggests that predicting possible migration outcomes of natural shocks is not an easy task. It Note: Shock measure -share of households in psu that report having shock; controls include:
number of household members, share of children, women and pensioners, household head's education, gender and age, total months employed per working age household member, value of owned livestock, size of owned and cultivated land, share of owned land that is irrigated, asset index, agriculture is the most important economic activity in the community(dummy), log of community population size, share of households that had migrants(previous year), interview month and year dummies ; standard errors clustered at psu level reported in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1 Log cultivated land -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00 -0. Hh head age -0.00*** -0.00** -0.00 -0.00*** -0.00*** -0.00** -0.00 -0.00*** -0.00 -0.00 -0.00* -0.00* Note: hh -household; psu -primary sampling unit; standard errors clustered by psus in brackets *** p < 0.01, ** p < 0.05, * p < 0.1 
